WORLD INTELLECTUAL PROP 
International E 



PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDEl 




wo 9606603A1 



(51) International Patent Classification ^ : 

A61K 31/135, 31/14, 31/16, 3^695, 
C07C 217/42, 217/48, 217/58, 233A36, 
C07F 7/10 



Al 



(11) International Publication Number: WO 96/06603 

(43) International Publication I>ate: 7 March 1996 (07.03.96) 



(21) International AppUcation Number: PCT/US95/09724 

(22) International FiUng Date: 2 August 1995 (02.08,95) 



(30) Priority Data: 

08/296.640 



26 August 1994 (26.08.94) 



US 



(71) AppUcant: ALCON LABORATORIES, INC. [US/US]; 6201 

South Freeway, Fort Worth, TX 76134-2099 (US). 

(72) Inventors: PARK, Joonsup; 3604 L ake Po ntchartrain Drive, 

Arlington. TX 76016 (US). FALCETTA, Joseph. J.; 903 
East Golf Road #903-1, Arlington Heights, IL 60005 (US). 

(74) Agents: YEAGER, Sally et al.; Alcon Laboratories. Inc., 6201 
South Freeway, Fort Worth. TX 76134-2099 (US). 



(81) Designated States: AU, CA. JP. European patent (AT, BE. 
CH. DE. DK, ES. FR, GB. GR, IE. IT. LU, MC. NL. PT. 
SE). 



Published 

With international search report. 



(54) Tifle: POLYALKYLENE OXIDE CONTAINING QUATERNARY AMMONIUM ANTIMICROBIAL AGENTS 
(57) Abstract 

Ophthalmic compositions of quaternary ammonium compounds containiing a polyalkylkenc oxide moiety useful as antimicrobial 
i arc disclosed. Methods for using the compositions are also disclosed. In addition, polymers with no molecular weight distribution 



agents arc disclosed 
are disclosed. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
apphcations under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina Faao 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


ftaly 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


FT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyigysum 


RU 


Russian Meration 


CF 


Central African Republic 


KP 


Democratic Pet^le's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SI 


Slovenia 


CI 


COte d'lvoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


U 


Liechtenstein 


SN 


Senegal 


CN 


China 


LK 


Sri Lanka 


TD 


Chad 


cs 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


cz 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 


Denmark 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of America 


Fl 


Finland 


ML 


Mali 


uz 


Uzbekistan 


FR 


I^anoe 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











wo 96/06603 



PCT/US95/09724 



Polyalkylene Oxide Containing Quaternary Ammonium Antimicrobial Agents 



Rarltgmiind of the Invention 

Hiis invention is directed to ophtfaalmic compositions comprising quaternary 
ammraiium compounds containing a polyalkylene oxide moiety. Some of the compounds 
are new. These polymeric compounds are useful as antimicrobial agents. Hie invention is 
also directed to exact molecular wdght quaternary ammonium compounds containing a 
polyalkylaie oxide moiety. 

The antimicrobial activity of quaternary ammonium compounds is known; see for 
example, Petrocci, et al.. Dev. Ind Micrv., 20, Chapter 1 (1978); Petrocci, LHsiifection, 
Sterilization end PreservOion, Third Edition, Chq)ter 14 (1983); Hugo, et al., Principles 
end Practices cf Disinfection, PreservOion and Sterilization, Chapter 2 (1982). In 
addition, U.S. Patent No. 4,567,302 and EP 214,850 disclose quaternary ammonium 
compounds which contain polyalkylene oxide units; however, neither disclose the 
compounds of the present invention. U. S. Patent No. 4,110,263 discloses biquatemaiy 
ammonium conpounds useful in cleansing compositions in combination with a detergent 
The compounds are usefid for shanpoos, skin cleansers, baby and bubble baths. WO 
91/09522 discloses ophthalmic conqxjsitions useful in the care of contact lenses. The 
conqx)sitions contain a quaternary ammonium substituted matrix mataial selected from 
proteinaceous materials, carbohydrate materials, or mbctures thereof Unlike the 
compounds used in the present invention, the quaternary ammonium groups are 
substituents on a matrix material backbone rather than being part of the polyalkelene oxide 
polymer backbone. EP 0153 435 Al discloses hair care compositions containing 
diquatemary nitrogen polyethylene glycol derivatives. CA 110(3), 23322K discloses the 
preparation of certain pentaie diammonium defoiomides as antimicrobial agents. 

Polymeric disinfectants, in general, have shown weak antifungal activity although 
they exhibit remarkable antimicrobial activity against other organisms. This invention 
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discloses tiie use of particular polymeric disinfecting agents v^iiich have a hroad specJnun 
of antimiGax>bial activity, including antifungal activity. 

Summaiy of the Invailion 

This invention is directed to contact lens care formulations and ophthalmic 
formulations comprising certain quaternary ammonium conpounds containing a 
polyalkylene oxide moiety. The conpounds are antimicrobials and are useful as 
disinfecting agents and preservatives. 

The invention is also directed to methods fw using the compounds to disinfect 
omtact loises and preserve contact lens care solutions and ophtiialmic fomiulatic»is. 

Detailed Desscrintion of Picfencd Fmhndifiiente 

The ophthalmic formulations of this invention contain quaternary ammonium 
compounds containing a polyalkylene oxide moiety of the following 
general formula: 
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w = 0-10; 
y = Oorl; 

and R-' are the same, or different, and are selected from the ffoup: CpC^ all^l, benzyl 
and substituted benzyls, aromatics and substituted aromatics and cycloalkyl and substituted 
cycloalkyls; Q and E are the same, or diflfCTent, and are selected from the gcoup: H, C1-C20 
alkyl, Q-Cg alkene, benzyl and substituted benzyls, aromatics and substituted aromatics, 
cycloalkyl and substituted cycloalkyls; heteroatom containing long alkyl chain, silane and 
siloxane; but, either Q and/or E must contain an alkyl structure of at least a C5 alkyl, but 
not more than a C20 alkyl moiety; Z has the following structure: 

[(CH2<Il(R)<))n-(CH2<M(R>OU 

wherein: 

R and R' are diffoent and can be H, methyl or ethyl; 

n=l-4 

m = OA 

X = 1-50; and 

A' is a pharmaceutically acceptable anion, e.g. CI", a-", I", CH3(C=0>0, etc. 

Prefened conpounds within the above defined structure have the following 
fomiulas: 




wherein m = 7-17, n = 0-14 
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nij pH3 2A 

C. R— CH2CH2C>-(CH2CH2C^ CH2CH5-N— R 
ctH3 " CH3 



1. CH3-(CH2)-|-CH2CH2HOr^"^\ 6-8 

CH3 

2. CH3-(CH2]^ CONH— CH2CH5- 6-8 

3. CH3— (CH2);^^CONH— CH2CH2— 6-8 

The compounds are foimulated into disinfecting and storage solutions for all types 
of c(xxtact lenses. The fonnulati(»is can also be used as presCTved saline solutions for 
rinsing and as an in the eye drop to rdiydrate a lens and/or to soothe the eye. The 
coiiqx>unds ate also useful as preservatives in ofdithalniic formulaticxis otho: than lens care 
solutions, sudi as, <^hthalniic pharmaceutical farmulations. The conqx>unds are presoit in 
the fonnulations at conceiitrations of about 0.0001 to 1.0 weight percent (wt. %), 
preferably 0.0001 to 0.1 wt. %, and most preferably about 0.0005 to 0.01 wt %. 

The conqxKitions may ccmtain otha* ingredients known to those skilled in the art 
of ccxitact lens care solutions and/or ophthalmic pharmaceutical famulatiois. 

The conpounds of the present invaition ovwcome some problems associated with 
prior antimicrobial compounds, such as benzalkonium chloride (BAC). Specifically, the 
use of BAC has the potential for inducing a toxic response, particularly after long term 
use. 
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'V^thout intending to be bound by any tiieory it is believed tiiat the polyallg^loie 
oxide moieties of the quaternary animonium conqx>unds of the present invoition are 
reqxHisible for tfie compounds producing a relatively low toxic response in (^hthalmic 
qjplicadois. It is also beUeved that the polyalkylene moieties decrease the interaction of 
the quaternary ammonium ffoap of ttic conpounds wifii other conqmunds of tiie 
ophthalmic fOTmuIations or the environmait to v»4iidi the OFMialmic formulation is 
sqjplied. It is postulated that the electron dona* properties of the polyalkylene oxide 
moiety interact with the quaternary ammcmium groi^ (an electron acceptor group) thereby 
deoeasing the intoacticm of the quaternary ammonium groip with other con^wunds. 
Fut^ermore, the polyalkylene oxide containing polymers have been used to reduce the 
interaction of polymers with biomataials. The following data shows that the above 
ccHnpounds are active even in the presence of the sodium salt of polystyrene sulf<Hiate 
v^le marked reduction in antimiax)bial activity was observed fxm BAC undo* the same 
esqierimental conditicms. 



Sundval Count of E aeruginosa 
in the Presence of BAC and Conq»und B* 



lime (far.) 


BAC 
Q.05% 


GompoimdB 
ivF6y m=ll, A=CS) 
0.05 % 


0 


1.2 X 10* 


1.1 X 10* 


1 


1.2X10* 


1.2 X 10* 


6 


8.0 X 10* 


1.0 X 10^ 


24 


2.7 X 10* 


<10 


48 


1.7 X 10* 


< 10 


70 


13 X 10* 


< 10 


14 


1.5 X 10* 


<10 



* Ihe above formulations also contain the sodium salt of polystyrene sulfonate. 
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Two general sdiemes were employed to synthesize the conqx>i]nds of the present 
invention. The monoquat compounds [A] were prepared starting fix>m an aromatic 
substituted polyedr^loie oxide. An excellmt starting con^und was found to be p - 
nonylphenol polyethylene oxide. This conqx>und was obtained as surfonic N-120 and N- 
60. The SURFONIC® N saies of con^unds, available from Texaco, are reaction 
products or adducts of nonylphaiol and ethylene oxides. This was reacted with thionyl 
chloride and then converted to a tertiary amine and then the quaternary ammonium 
compound according to the following genoal schone. 



The diquat conpounds such as [B] and [C] were prepared starting with hydrojQ^ 
terminated polyalkylene oxides in the following general scheme of reactions. 



CH3r^CH^5^-O-{CH2CH20)-H 
SOCI2 




■a 



HO-^»<2CH20-^><2CH20>-CI^CH2-OH 




Compound CI 



wo 96/06603 



PCTAJS95/09724 



Example 1 

Synftiesis of CnmDOund A (dfIO) 

Surfonic N-120 (6.55 g, 0.01 moles, fiom Texaco, Austin, TX) was reacted witii 
1.38 g (0.01 moles) of thionylchloride and 0.88 g (0.01 moles) of pyridine in 150 mL of 
toluene under reflux condition for 6 hrs. A precipitate was formed. The decanted organic 
k^rer was concentrated in vacuo and dissolved in chlcvoform (80 mL). This organic 
solvent was washed with satd. NaCl (10 mL X 3), dried over anhydrous Na2S04, and 
ev^xaated to leave a liquid material (6 g). TR indicated no OH groiq>s in the molecule. 

TTie above chlorine compound (5 g, 0.0076 moles) was reacted with an excess 
amount of N,N-dimethylamine in 30 mL of dry THF (dried over LAH) under the pressure 
at 7QPC for 24 hrs. and filtered. The filtrate was concentrated in jaoiQ and dissolved in 
chlorofonn (50 mL). This was washed with saturated NaCl solution and evaporated in 
vacuo to leave the corresponding tertiary amine (5 g, 100% yield). NMR spectnim shows 
singlet at 2.3 ppm for N(CH3)2. 

Hie tertiary amine (2.27 g, 0.0034 mole) was then reacted with p-chlorobenzyl 
chloride (0.54 g, 0.0034 mole) in 20 mL of isqpropanol under reflux conditions for 7 hrs. 
The concentrated reactioi mixture was spplved on a preparative Qg reverse phase column 
with acetonitriletHzO (70:30) was used as an ehient The corresponding fiaction was 
collected and concentrated in vacuo to leave 1.5 g (51.9% yield) of the product: 
Elemental Analysis: Calcd. for C48H83Cl,2NO,2-l 1/2 HjaC, 59.80; H, 8.99; N, 1.45; CI, 
7.35; O, 19.91. Found: C, 59.90; H, 8.91; N, 1.61 NMR (CDCI3) 6 7.55 and 6.75 (2d, 4, 
Q^), 7.3-7.0 (broad, 4, C^l 5.0 (s, 2, (2km 4.1-3.4 (48, OCH^CHj), 3.3 (s, 6, N- 
CH3) and 1.7-0.4 {IHCH^Ctk)- 
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Example 2 

Synthesis of Cnmpoimd B (n=6, iii=ll, A=0) 

By foUoAving the same procedure as described for the synthesis of A(rF=10) with 
polyethylene oxide (molecular wei^t 400) 20 g (0.05 moles) was reacted with 6.6 g 
(0.055 moles) of thionyl chloride and 4.9 g (0.055 moles) of pyridine in 200 mL of 
toluene 20 g. (100% yield) of the jwoduct is obtained No appreciable amount of 
hydroT^l group was detected by IR spectrum 

The above dichloro compound (4.0 g, 0.01 moles) was reacted with an excess 
amount of N,N-dimethyldode(^l amine at 130°C for 24 hrs witii stirring to affoid 7.0 g 
(83.9% yield) of the quat compound: eemental Analysis: Calcd. for C42H86N20tCl2 
(834.05>H2O:C, 59.21; H, 10.41; N, 329. Found: C, 59.21; H. 10.70; N, 3.11. NMR 
(CDCI3) 5 4.0-3.4 (broad, 40, OCH2CH2 and N-CH2), 3.35 (s, 6, N-CH3), 1.7 (broad, 4, - 
N-CH2CH2). 1.4-1.1 (app 25, 36, (CHjX,), and 0.8 (t, 6, -CH2-CH2). 

Exaiii|]le 3 

Syiilhesis of rhnnmimd (vf^ 

The polyethylene oxide (MW 400) dichloro conqxHind (2.45 g, 0.0061 moles) was 
reacted with 3.78 g (0.0127 moles) of nKN,N-dime(hyledQrl>tetradecanoyl amide 
(synthesized fixxn myristqyl diloride and N,N-dimetl^lethylenediamine) at 125X1 for 6 
hrs. Purification by ethyl ether afforded 1.8 g (30% yield) of the desii«d product: 
Elemental Analysis: Calcd. for C54Hii2N40,oCl2 (1048.36)»1 HjO C, 60.82; H, 10.79; N, 
5.25. Found: C, 60.62; H, 10.83; N, 5.20. NMR (CDCI3) 6 8.7 (broad s, 2, N-H), 3.8 
(m, 44, CH2CH2O and N"-CH2), 3.4 (d, 12, N-CH3), 2.2 (t, 4, CHj-C(=0», 1.6 (t, 4, 
C(=0)CH2CH2), 1.2 (s, 30, (Cti^io-CHi) and 0.9 (t, 6, CH3). 
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I Exam|]le 4 

2 

3 Synihesis of Compoimd C2 fnNH 

4 

5 Following the same procedure as desaibed for the synthesis of Qxipound C3 with 

6 3.0 g (0.012 moles) of N-(N,N-dimethylethyl>nQnanoylamide (synthesized from nonanoyl 

7 diloride and N,N-dimethylethylene diamine) and 1.57 g (0.0038 moles) of polyethylaie 

8 oxide (m.w. 400) - dichlo conpounds, 2.2 g (59% yield) of the product was obtained. 

9 eemental Analysis: Calcd. for C44H92N4Q,Cl2: C, 59.29; H, 10.40; N, 6.29: Found: C, 

10 59.37; H, 10.71; N, 6.42. NMR (CDCI3) 5 8.7 (broad s, 2, NH), 3.8 (m. 40, CH2CH2O 

II and IsT-CHj); 3.4 (s, 12, N^-CHj), 0.9 (t, 6, O^), 2.3 (t, 4, C-CH2), 1.6 (m, 4, N- 
12 CHjCHj), 1.3 (broad s, 24, CHjKCEt)), 0.9 (s, 6, CH3). 

13 

14 Example 5 

IS 

16 gjyntliesLs of Cbmpoimd CI (0=6) 

17 

18 The polyethylene oxide (molecular weight 400) dichloro compound (5.1 g, 0.013 

19 moles) was reacted with an excess amount of dime&ylamine in 20 mL of tetrahydrofuran 

20 at 85°C for 16 hrs under pressure and concentrated in ^asm to ronove the solvent The 

21 lemaining material was dissolved in ediylacetate and washed with saturated NaCl 

22 SoluticHi. This reaction yielded 2.9 g (57%) of the desired tetramethyl-Kiiamine coiiq)^ 

23 The structure has omfirmed by NMR and JR spectra. 

24 

25 The above compound (2.3 g, 0.0058 moles) was reacted with (m.p.> 

26 dimediylhejQ'lsilylethylbenzyl chloride (3.9 g, 0.0131 moles) in 40 mL of isopropanol 

27 under reflux condition fcsr 6 hrs. This reaction afforded 2.9 g (50.9% yield) of the desired 

28 product. Elemental Analysis: Calcd. for CsaH.oftNaOg SijClj (1062.50)-1 H20:C, 62.24; 

29 H, 10.07; N, 2.59. Found: C, 62.49; H, 1024; N, 2.67. NMR (CDCI3) 6 7.4 (m, 8, 

30 -0-X 5.0 (s, 4, -^Ot-N*), 3.6 (m, 36, OCH2CH2) 3.4 (s, 12, N^CHj). 

31 



-9- 
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The degree of polymerization, represented in the above con^unds by n, is an 
e^qsression of the number of structural units in a given polymo: molecule. This number 
actually represoits the ava:Bge degree of polymerization as all the molecules will not have 
the same n. This invention is also directed to the use of polymers with an exact molecular 
weight, that is, no distributicm of molecular weight. New procedures for making the exact 
molecular wei^t polymers are set forth below. 

The following exanq^les are directed to synthesis of exact molecular wei^t 
con^unds. Compounds B4 and are most preferred. 

Exanqde 6 



Synthesis of Eract Molecular Wfeight PEO Spacer Compoiiiids 



CompoinKl 


m 


n 


A 


B, 


13 


2 


a 


Bi 


13 


2 


Br 


B, 


13 


4 


CI 


B4 


13 


4 


Br 


Bs 


13 


6 


Br 


«6 


11 


4 


Br 



a) Compound B| 

16.00 g (82.4 mM) of tetradhylene glycol was reacted with 16.30 g (206 mM) of 
pyridine and 24.50 g (206 mM) of thionyl chloride in dry chloroform (200 mL) at 65^ 

5 hrs. The reaction was neutralized by addition of aq NaHCO) and the organic phase 
washed with water (2 X 25 mL) then dried (MgSQ^). The filtrate was concentrated and 
the residue distilled under reduced pressure (bpio 84-85'*C) to provide 15.63 g (82%) of 
tetraethylene glycol dichloride as a clear oil. 1.04 g (4.5 mM) of tetraethylene glycol 
dichloride was reacted with 2.44 g (10.12 mM) of N,N-dimethyltetradecylamine in 0.3 g 
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of DMSO and heated at 10(K: for 18 hrs. Upon cooling the solidified reaction product 
was oystallized fiom dhyl acetate followed by reoystallizaticni fiom ediyl acetate and 
ethanol to give 0.9 g (28%) of B, as white crystals, mp 106-108°C. »H NMR (200 MHz, 
CDCia): 8 4.1-3.6 (broad, 20 H, OCH2CH2, NCHj), 3.45 (S, 12 H. N-CH3), 1.72 (broad, 4 
H, NCHjdiz), 1.4-1.2 (broa4 44 H, (CHj)^, 0.88 (t, 6 H, -CH2CH3). Anal. Calcd. for 
C4oH86Cl2NA*(1.25 H2O): C, 65.23; H, 12.14; N, 3.92; Found: C, 65.29; H, 12.08; N, 
3.84. 

b) Conqxxmd B, 

15.00 g (53.1 mM) of hexaetitylene glycol was reacted with 14.10 g (178 mM) of 
pyridine and 20.8 g (175 mM) of thionyl diloride in dry diloroform (200 mL) at 65<^ for 
5 fais. The reaction was neutralized by addition of aq NaHCOj and the organic phase 
washed with water (2 X 25 mL) then dried (MgS04). The filtrate was concentiated and 
the residue distilled under reduced pressure (bp,o 147-152^) to provide 11.63 g (69%) of 
hexaethylene glycol dichloride as a clear oil. 4.8 g (15.0 mM) of hexaefliylene glycol 
dichloride was reacted with 8.81 g (36.5 mM) of N,N-dimethyltetradecylamine in 2 g of 
DMSO and heated at 125°C for 15 hrs. The solidified reaction product was dissolved in 
dhyl acetate and precipitated with hexane (X 3) to remove DMSO then crystallized fiom 
ethyl acetate Mowed by reoystallization fixnn ethyl acetate and ethanol to give 6.19 g 
(51%) ofB, as white crystals. 'H NMR (200 MHz, DjO): 5 3.96-3.32 (broad, 28 H, 
OCH2CH2, NCH2.), 3.13, 3.09 (2S, 12 H N-CH,), 1.75 (broad, 4 H, NO^Qt), 14-1.2 
(broad, 44 H, {CH^, and 0.86 (t, 6 H, -CHzCHa). 

c) ConqxHmd Bj 

10.48 g (53.9 mM) of tetraethylene glycol was reacted with 10.28 g (130 mM) of 
pyridine and 27.0 g (130 mM) of thiraiyl bromide in diy chloroform (100 mL) at 70°C for 
5 hrs. The reaction was neutralized by addition of aq NaHCOj and the organic fAiase 
washed with water (2 X 25 mL) then dried (MgSQ*). The filtrate was concentrated and a 
resulting sulfiir precipitate temoved by addition of dilOToform and filtration throu^ 
Celite. The filtrate was concentrated and the residue distilled under reduced pressure (bpio 
100°C) to provide 7.71 g (45%) of tetraethylene glycol dibramide as an amber oil. 2.20 g 
(6.88 mM) of tetraethylene glycol dibromide was reacted witii 3.65 g (15.1 mM) of N,N- 
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dimethyltetradecylamine in 0.5 g of DMSO at 90^ fc»r 15 hrs. The solidified reaction 
product was crystallized twice fixMn ethyl acetate to give 3.93 g (71%) of Bj as amber 
crystals. 'H NMR (200 MHz, PjO): 64.0-3.4 (broad, 20 H OCHjCHj, NCHj), 3.19 (S, 
12 H, N-CH3X 1.8 (broad, 4 H, NCH2CH2.), 1.4-1.2 (broad, 44 H, (CH^)^, and 0.86 (t, 6 
H, -CHiCHs). Anal. Calcd. for C^oHg^BrzNAKO.S HP): C, 59.17; H, 10.80; N, 3.45; 
Found: C, 59.40; H, 10.54; N, 3.52. 

d) Conpound B4 

9.44 g (33.4 wM) of hexaethylene glycol was reacted with 6.38 g (80.7 mM) of 
pyridine and 16.76 g (80.6 mM) of Ihionyl bromide in dry chloroform (100 mL) at 65°C 
for 3 hrs. The reaction was neutralized by addition of water and stirred for 30 minutes 
followed by washing of the organic phase with wate* until sli^tly acidic (2 X 25 niL, pH 
= 4-5). The organic phase was dried (MgS04), the filtrate concentrated and a resulting 
sulfiir precipitate removed by addition of methanol and filtration throu^ Celite (X 2). 
The filtrate was amcentrated and the residue was dried in vacuo to provide 8.85 g (65%) 
of hexaethylene glycol dihromide as an amber oil. 2.26 g (5.53 mM) of hexaethylene 
glycol dihromide was reacted with 2.94 g (12.2 mM) of N,N-dimethyltetradecylamine in 
0.6 g of DMSO at 90^ for 15 hrs. The solidified reaction ptxxhict was aystallized fiom 
ethyl acetate followed by reaystallization fix)m ethyl acetate and ethanol to give 3.17 g 
(64%) of B4 as white crystals, mp 95-97°C. 'H NMR (200 MHz, D^O): 8 4.0-3.4 (broad, 
28 H, OCH2CH2. NCHj.), 3.15 (S, 12 H, N-CH3), 1.78 (broad, 4 H, NO^Oi.), 14-12 
(broad, 44 H, (O^, and 0.86 (t, 6 H, -CHjdt). Anal. Calcd for C44H94Br2N205: C, 
59.31; H, 10.63; N, 3.14; Found: C, 59.20; H, 10.59; N, 3.11. 

e) Compound B5 

The synttiesis of octaethylene glycol was perfoimed by following the procedure 
reported in J. Org. Chem., 5Z 6678, (1992) (Erik M D. Keegstra, et al.): trityl chloride 
was reacted with excess diethylene glycol to make a monotritylated diethyloie glycol 
intomediate (yield: 87%) followed by reaction of two equivalents of the monotritylated 
compound with one equivaloit of tetraethylene glycol di-/>-tosylate to form the ditritylated 
octaethylene glycol intermediate (yield: 95%) which was then converted to octaethylene 
glycol fay hydrogenolysis with hydrogoi and palladium on diarcoal catalyst Qnirity: 
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97.2%, by GC yield: 90%). Overall yield was 74%. 4.47 g (12.1 mM) of octaethylene 
glycol was reacted with 2.30 g (29.1 mM) of pyridine and 6.07 g (29.2 mM) of thionyl 
bromide in dry diloroform (100 mL) at 50°C fijr 5 hrs. Hie reaction was neutralized by 
addition of wato* (25 mL) and stirred fc»- 30 minutes followed washing of the organic 
phase with wato- until slig^ly acidic (3 X 20 mL, pH = 4-5). The organic idiase was 
dried (MgS04), the filtrate concentrated and the resulting sulfiir precipitate removed by 
addition of mrthanol and filtration throu^ Celite (X 2). The filtrate was concentrated and 
tiie residue dried in vacuo to provide 4.41 g (74%) of octaethylaie glycol dibromide as an 
amber oil. 2.91 g (5.86 mM) of octaethylene glycol dibromide was reacted with 3.12 g 
(12.9 mM) of N,N-dimethyltelrardecylamine in 0.7 g of DMSO at SO^C for 15 hrs. The 
solidified reaction product was aystallized fixxn ethyl acetate followed by rectystallization 
fixMn ethyl acetate and ethanol to give 4.0 g (70%) of Bj as white crystals. 'H NMR (200 
MHz, DzO): 8 4.0-3.35 (broa4 36 H, OCH2CH2 NCH2.), 3.15 (S, 12 H, N-CH3), 1.76 
(broad, 4 H, NCHjOt.), 1.4-1.2 (broad, 44 H, (CH^XJ, 0.86 (t, 6 H, -CH2CH3). Anal. 
Calcd. for C48H,02Br2N2O7: C, 58.88; H, 10.50; N, 2.86; Found: C, 58.56; H, 10.28; N, 
2.89. 

f) Confound 

1.65 G (4.0 mM) of hexaethylene glycol dibromide was reacted with 1.90 g (8.9 
mM) of N,N-dimediyldodecylamine in 0.44 g of DMSO and heated at 80°C for 15 hrs. 
The solidified reacdoa product was caystallized fixmi ediyl acetate followed by 
recrystallizati<»i fit>m ed^l acetate and edianol to give 1.85 g (55%) of as wiiite 
crystals, mp 83-85*^:. 'H NMR (200 MHz, P2O): 5 4.0-3.35 (broad, 28 H, OCH2CH2, 
NCHj.), 3.15 (S, 12 H, N-CH3), 1.8 (broad, 4 H, NCHzOfc.), 1.4-1.2 (broad, 36 H, 
(CHaX^, 0.86 (t, 6 H, -CH2CH3). Anal. Calcd for C^oHgeBrjl^Os: C, 57.54; H. 10.38; N, 
3.36; Found: C, 57.68; H, 10.42; N, 3.30. 
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Log Reduction of 0.001% CbmpouiKls* 

A, fwmgatus S. mmxscens 



Clnmnninvl 


f% his 


24 his 




1A Ym. i 

^«*V Ills 


B, 


1.6 


1.7 


3.0 


4.8 


B2 


1.7 


2.6 


2.9 


4.1 


B3 


2.1 


2.4 


4.0 


6.8 


B4 


1.4 


2.7 


32 


3.9 


B5 


2.4 


2.7 


3.5 


5.6 


Be 


2.2 


3.2 


2.2 


3.7 



* in 0.58% boric add, 0.05% disodium EDTA, 0.18% sodium borale, 0.49% sodium 
diloride at pH 7.0 



Eicample 7 

Preseivcd Saline or Omiact Lens Diisinfccting Foimulations 

Cpncertiatioii 



Boric Acid 0.58% 

Sodium Borate 0.18% 

Sodium Chloride 0.49% 

Disodium EDTA 0.10% 

Compound B5 0.001% 

Tetranic 1304 0.1% 
NaOH/HCl pH 7.4 

Purified Water q.s. 



-14- 



wo 96/06603 



PCT/US9S/09724 



We claim: 



1. A contact lens farmulation oxnprising a conqxHind having the structure: 



v/henm: 
w = 0-10; 
y = 0 or 1; 

and are the same, or different, and are selected fixim the group: CJ-C20 sSkyl, \x3azyl 
and substituted boizyls, aromatics and substituted aromatics and cycloalkyl and substituted 
cycloalkyls; Q and E are the same, or diflferent, and are selected from the groiq>: H, C,-C2o 
alkyl, Q-Q alkaie, benzyl and substituted baizyls, aromatics and substituted aromatics, 
cycloallQrl and substituted cycloaUgrls; heteioatom containing Icmg all^l diain, silane and 
siloxan^ but, ddier Q and/or E must contain an alkyl structure of at least a Q alkyl, but 
not more than a C20 all^l moiety, Z has the following structure: 



R and R' are different and can be H, methyl or etl^l; 
n = l-4 
m = 0-4 

X = 1-50; and 

A' is a pharmaceutically acceptable anion. 

2. Hie formulation of Claim 1 v^iierein the conqxxmd is selected from the group 
consisting of 




[(CH2-CH(R>0)„.(CH2-CH(R*)-OUc 
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fH3 A" 

CI-^>-CH2-f*-CH2CH2-0-(CH2CH2C^H2CH2&^-(DH2)^CH3 



CH3 

wherein n"4-13 



CH3 2A 
CHj-(dH2);^ rUcH2CH2<HFH2CH2C^CH2CH2-^HCH2]H 
CH3 CH3 



wherein m = 7-17, n = 0-14 



R— N- CH2CH20-(CH2C^^C^ CH2CH2-N— R 
C^Hg " CH3 



vsdiaein R and n are as defined below: 



CH3-(CH2); 




6-8 



CH3 

CH3-(CH2)^CONH-CH2CH5- 
CH3— (CH2)-CONH— CH2CH2— 6-8 
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3. The fonnulation of Claim 1 ^iierein the confX)und is present at a concaitration of 
0.0001% to 1.0%. 

4. The formulation of Claim 3 v^erein the con^und is presmt at a cmcentration of 
0.0005% to 0.01%. 

5. An ophthalmic formulation conprising a con^und having the structure 




w = 0-10; 
y = 0 or 1; 

and are the same, or difiaient, and are selected from the groifl): CpCjo all^l, benzyl 
and substituted boizyls, aromatics and substituted aromatics and cycloalkyl and substituted 
cycloalkyls; Q and E are the same, or dififerent, and are selected from the gcoup: H, Cj-Cjo 
alkyl, Q-Ce alkene, benzyl and substituted b«izyls, aromatics and substituted aromatics, 
cycloalkyl and substituted cycloalkyls; hetooatom containing long alkyl chain, silane and 
siloxane; but, either Q and/or E must contain an alkyl structure of at least a C5 all^l, but 
not more than a C20 alkyl moiety; Z has the following structure: 

[(CHrCH(RK))„-(CH2<3i(R>OU 

wiierein: 

R and R' are difTomt and can be H, methyl ch* ethyl; 

n=l-4 

m = 0-4 

X = 1-50; and 

A' is a pharmacoitically acceptable anioa 
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6. The fanmilation of Claim 5 v^erein the con^und is selected fix>m the gnx^ 
oxisisting of 



PH3 a" 

CH-^-CH2-N-CH2CHz-0-(CH2CH2<^H2CH2e-Q-(:H2)^CH3 
CH3 

wherein n = 4-13 

PH3 2A- 
CH3-f3hH2);;rpCH2CH20HpH2Chl2(^CH2CH2^N-{CH2:[^CH3 

bH3 CH3 
wherein m = 7-17, n = 0-14 



R-N- CH2CH20-(CH2CH2C^CH2CH2-N-R 
(iha " CH3 



2A 



vtiierein R and n are as defined below: 



CH3-(CH2)^|-CH2CH2-^r^"^\ 6-8 
CH3 



CH3-{CH2)-C0NH-CH2CH2- 6-8 



CH3— (CH2);p^CONH— CH2CH2— 6-8 
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7. The fcxmulaticxi of Claim 5 vsiietein tiie ccHnpound is present at a conoentration of 
0.0001% to 1.0%. 

8. The fcHmulaticm of Claim 7 \v4iaidn the con^XHind is iHesent at a concentration of 
0.0005% to 0.01% 

9. A method for disinfecting a contact lens; whidi compises, sqjplying the 
compositiQn of Claim 1 to the lens. 

10. A method for presorving an ophthalmic fonnulation by adding a compound of 
Claim 5 to the fminilation. 

11. A conqxxmd of the fcnmula 



QH3 f|^3 2A 

R-ZA CH2CH2a-(CH2CH2C^CH2CH2-N-R 



whexcin R is CH3-(CH2VSi(CH3)2-CH2-CH2-Ar-CH2-, n is an integer from 6 to 8 and A- is 
a fdiarmaceutically accqjtable anion. 



12. A OMi^XHmd of the formula 



9»3 2A 



CH3 I + 

CH3-t^H2fcf^CH2CH20HCH2CH2C^CH2CH2r-N-{CH2]j^H3 

CH3 C^'S 



vsdieiein m is 13, n is 2 and A is CI having a molecular wd^ of 714.05. 
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13. A corrqxxmd of &e formula 

CH3 ^"3 2A' 

CHsTpHz)^ CH2CH20-(CH2CH2C^CH2CH2-^*^CH2;^CH3 
CH3 CH3 



vttoein m is 13, n is 2 and A is Br having a molecular weight of 802.95. 
14. A compound of the formula 



CH3 2A 
CHj-ipHz)^ Ip" CH2ChH2CHpH2CH2C^CH2CH2^lAcH2]HCH3 
CHS CH3 



\«iierein m is 13, n is 4 and A is CI having a molecular weight of 802.16. 
15. A con^xxmd of the formula 



CH3 2A" 
CH3-(::H2)^N^CH2CH20-(cH2CH2C^CH2CH2-N^(CH2;^CH3 

CH3 CH3 



v(4ierdn m is 13, n is 4 and A is Br having a molecular wd^ of 891.06. 
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16. A oonipound of the fonnula 



CH3 2A 
CH3-(::H2)j^l^Ch<2CH20H;CH2CH2(^CH2CH2-N-{Ch42:[^^ 
tH3 CH3 



vtiietein misl3, nis6andAisBr having a molecular weight of 979.17. 
17. A conpound of the fomula 



CH3 2A 
Chl3-f:H2)j^;N^CH2CH20-4H2CH2(^CH2CH2-l[HCH2:[^CH3 

bH3 CH3 



wiierdn m is 11, n is 4 and A is Br having a molecular weigjit of 834.95. 
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